Case Report 



JSLS 



Suspicion of Acute Appendicitis in the Third 
Trimester of Pregnancy: Pros and Cons of a 
Laparoscopic Procedure 

S. C. Donkervoort, MD, D. Boerma, PhD 



ABSTRACT 

The presentation of acute appendicitis during pregnancy 
may cause diagnostic and therapeutic difficulty. Delay in 
diagnosis may lead to increased maternal and fetal risk. 
Therefore, an aggressive surgical approach is mandatory, 
even though this may result in an increased number of 
appendectomies for normal appendices. Diagnostic lapa- 
roscopy, followed by laparoscopic appendectomy in case 
of inflammation, seems a logical strategy. We present the 
case of a 36-week pregnant woman who presented with 
suspicion of acute appendicitis. The pro and cons of a 
laparoscopic approach in the third trimester of pregnancy 
are discussed as is its safety by reviewing the literature. 
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INTRODUCTION 

Acute appendicitis during pregnancy is known to have an 
unspecific clinical presentation, particularly close to term, 
due to a change in physiological and anatomical consti- 
tution. Delay in diagnosis increases the risk of complica- 
tions in mother and fetus, with maternal or fetal death 
being most feared. 1 ' 2 ' 3 Therefore, an aggressive approach 
is recommended even though this leads to a higher rate of 
procedures for a noninflamed appendix. In 25% to 50% of 
patients, the preoperative diagnosis appears to be incor- 
rect. 4 ' 5 Especially in pregnancy, a diagnostic laparoscopy 
followed by a laparoscopic appendectomy in case of in- 
flammation seems a logical strategy to reduce unnecessary 
appendectomies. Especially in the third trimester of preg- 
nancy when the fundus is located between the umbilicus 
and xiphoid, laparoscopy seems theoretically of addi- 
tional (localizing) value. 

Several studies 6 " 12 have shown that diagnostic laparos- 
copy followed by laparoscopic appendectomy is feasible 
and safe during pregnancy. In a recent systematic review 
by Walch et al, 13 however, the authors are prudent with 
the conclusion that a laparoscopic approach should be 
standard of care, as fetal loss appeared to be significantly 
higher with laparoscopic appendectomy (5% to 6%) com- 
pared to open appendectomy (1% to 3%, P = .001). By 
presenting the case of a 36-week pregnant woman with 
appendicitis, we would like to discuss the potential im- 
pact of this statement. 
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CASE REPORT 

A 31-year-old woman was admitted to the obstetrical ward 
because of an unspecific pain in the abdomen in the 36th 
week of pregnancy. The onset of pain was 2 days prior to 
admission and had no specific location and had not mi- 
grated. The patient had not experienced any anorexia, 
nausea, or vomiting. Physical examination disclosed dif- 
fuse tenderness over the abdomen without defense or 
percussion pain. She had a slightly raised white blood cell 
count of 11.6 x 10 9 /L and a serum C-reactive protein of 
55klU/L. 

Additional abdominal ultrasonography revealed an unde- 
fined tubular structure in the right lower abdomen and 
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was not conclusive about whether this was appendicitis. 
We decided to perform a diagnostic laparoscopy. An open 
introduction was chosen, 10cm below the xiphoid to mini- 
mize the chance of damage to the uterus and to have an 
optimal view of the remaining abdominal space. The addi- 
tional trocars were placed under direct vision (Figure 1). 
The appendix was identified only after mobilization of the 
cecum, which was replaced cranially by the uterus, lo- 
cated just under the liver. By blunt dissection, the in- 
flamed appendix could be released from the infiltrated 
subhepatic area behind the fundus uteri, and laparoscopic 
appendectomy was completed. The tubular structure in 
the right lower abdomen, seen on ultrasound, appeared 
during laparoscopy to be the ligamentum rotundum. Post- 
operative recovery was uncomplicated, and the patient 
was discharged 2 days after surgery. Preoperatively, right 
after surgery, and right before discharge, the fetal condi- 
tion was checked by ultrasonography. In the 40th week of 
pregnancy, a healthy baby boy was born. 

DISCUSSION 

The accuracy of diagnostic tools for appendicitis during 
pregnancy is known to be low: abdominal ultrasonogra- 



phy is often inconclusive and CT scanning not prefered 
due to the radiation exposure. 12 ' 14 - 15 Recently, the role of 
magnetic resonance imaging (MPJ) in the diagnostic 
workup of pregnant women with abdominal complaints 
was studied. 16 ' 17 MRI has been proven to be safe during 
pregnancy and has a high sensitivity for appendicitis (97% 
to 100%) in patients with an inconclusive ultrasound. 
Disadvantages of the imaging technique are the high cost, 
limited availability, and learning curve in interpretation of 
the images. MRI has not yet been implemented as the 
standard workup for acute appendicitis in many hospitals. 

Until now, an aggressive surgical strategy is mandated to 
minimize the risk of maternal morbidity and fetal loss 
associated with ruptured appendicitis, resulting from de- 
layed diagnosis. 5 ' 18 ' 19 Fetal loss associated with appendi- 
citis is 2% to 3% in nonperforated appendicitis and in- 
creases up to 20% to 37% in patients with a perforated 
appendicitis. 4-8 The mandatory aggressive surgical ap- 
proach in these patients however is not without risk, 
because it leads to fetal loss or preterm delivery in 2% to 
7% of patients, respectively, with an appendices sanae 
rate of 25% to 40%. 4 ' 5 ' 20 ' 21 ' 22 
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As pregnancy progresses, localization of the appendix 
during open appendectomy may be troublesome, be- 
cause the appendix is pushed upwards or laterally by the 
uterus. Furthermore, it is thought that manipulation and 
traction of the uterus, necessary to find or reach the 
appendix, increases the risk to premature postoperative 
delivery, 20 - 23 ranging from 15% to 45%. 4-8 This is a high 
toll, especially if a non-inflamed, healthy appendix is 
found. 

In our case with a specific presentation and inconclusive 
ultrasonography, a direct incision at McBurney's point 
would have caused a lot of problems. The incision would 
have been too low to reach the appendix. The tubular 
structure seen on ultrasonography at this point appeared 
to be the ligamentum rotundum and not the location of 
the appendix. Although literature advises an incision at 
McBurney's point at any trimester of pregnancy, we 
would have been forced to prolong the incision cranially 
to be able to reach the appendix for inspection, creating a 
large wound. Because the appendix was located in an 
inflamed area subhepatically and behind the uterus, con- 
firmation of an appendicitis and appendectomy would 
have been performed with manipulation and traction to 
the uterus. Laparoscopy offered us a minimally invasive 
approach to the region of interest. 

Thus, laparoscopy has several diagnostic and navigational 
qualities. First, the appendix is easily localized, and addi- 
tional incisions may be planned accordingly, reducing the 
risk of uterine irritability due to manipulation and traction. 
Second, in case of a normal appendix the procedure can 
be terminated. Third, with good visualization of other 
abdominal organs, the procedure offers an opportunity 
for a different diagnosis. 

Laparoscopic appendectomy has the additional advantage 
of reduced postoperative pain compared to pain with 
open appendectomy, resulting in less fetal depression due 
to a reduction in pain medication, less maternal hypoven- 
tilation, and thromboembolic risk reduction, because of 
early mobilization and fewer wound complications. 24-26 

To perform a laparoscopy safely during pregnancy, guide- 
lines have been formulated on introduction, pneumoperi- 
toneal pressure, anesthesiological measures, and position 
of the pregnant patient. It is advised to start with an open 
(Hasson) introduction, 6 ' 28 - 29 to prevent the risk of Veress 
needle damage to intestine, aorta, or uterus. A case of fetal 
death due to pneumoamnion has been described. 30 In a 
recent review, rates of entry-related complications were 
2.8% in the Veress needle group and 0% in the Hasson 
open entry group. The introduction should be adjusted to 



the fundus height and placed cranially to the umbilicus or 
3cm to 4cm above the highest level of the fundus uteri 
(Figure 2). 6 27 29 

A capnogram is needed to measure the end-tidal C0 2 to 
monitor the mother directly and the fetus indirectly. Pneu- 
moperitoneum lowers the heart minute volume and raises 
systemic and pulmonary vascular resistance, leading to a 
rise in blood pressure. Maternal and fetal hypoxia can 
cause acidosis, which in turn can be corrected by hyper- 
ventilation. Ventilation guided by an anagram has been 
shown to prevent acidosis. 31 ' 32 

The pneumoperitoneal pressures are advised not to ex- 
ceed 10mm Hg to 12mm Hg as pneumoperitoneal pres- 
sures are attributable to fetal acidosis. In a recent study, 
pressures of 10mm Hg to 12mm Hg and an operation time 
of <1 hour did not show an adverse effect on fetal out- 
come. A left lateral tilt of the patient up to 15° to 30°, 
reducing compression of the vena cava and aorta, and 
reduced pneumoperitoneal pressures are both measures 
that minimize reduction of blood supply to the uterus and 
therefore avoid hypoxia of the fetus and risk of premature 
labor (Figure 3) 33 

Two recent reviews 13 - 34 on the laparoscopic approach 
during pregnancy contradict each other. Jackson et al 34 
have demonstrated good fetal and maternal outcome, 
supporting a laparoscopic procedure to be standard of 
care in any trimester. In this review, the largest series by 
McGory et al, 35 with 454 cases of potential appendicitis, 
was not taken into account. The most recent systemic 
review 13 in which the McGory study was included under- 
lines the need to be more prudent with laparoscopy, 
because fetal loss is significantly higher (5% to 6%) com- 
pared to fetal loss with open appendectomy (1% to 3%, 
P=.001). For this statement, however, evidence is yet 




Figure 2. Trocar placement in nonpregnant (A) and pregnant 
women in the third trimester (B). 
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Figure 3- Left lateral tilt in pregnant women during laparoscopic 
procedures. 

lacking, and for several reasons their conclusion may be 
criticized. First of all, the study by McGory et al is a 
retrospective observational study, and although a multi- 
variable regression analysis was done, this does not cor- 
rect for confounding by indication. Potential different 
prognostic groups are not identified, and therefore pro- 
spective randomization is the only sound research to de- 
termine whether one therapy is superior to the other. 36 
Secondly, the fetal loss rate in McGory's study compares 
favorably, especially for complicated appendicitis, to most 
literature reports on both the open and laparoscopic ap- 
proach. 4-8 ' 23 Thirdly, their data could well be a plea 
against an open procedure, because they found signifi- 
cantly more preterm (<37 weeks) deliveries (81%) for the 
open appendectomy compared to the laparoscopic pro- 
cedure (1% to 2%, P<.0001). 

Based on a review of the literature, we believe that the 
fetal outcome is adversely affected by the type of infection 
during pregnancy and the misdiagnosed disease, rather 
than the laparoscopic procedure itself. 

In the McGory et al study, 35 complicated appendicitis 
remained a major positive predictor of fetal loss. Jackson 
et al 34 showed an excellent fetal outcome for laparoscopic 
procedures in any disease other than complicated appen- 
dicitis. 

We feel that our case of a suspicion of appendicitis in the 
third trimester underlines the important role of a laparo- 
scopic procedure. The navigational and diagnostic aspects 
of a laparoscopic procedure could well be too important 



to be advised against. Sound knowledge of the pros and 
cons are vital, and the guidelines for a safe procedure 
should be respected. 

It is not unlikely that the gain for fetal outcome in the 
future lies in the diagnostic pathway rather than the type 
of surgery. Implementation of MRI might reduce the rate 
of negative appendectomies as well as the rate of compli- 
cated appendicitis, both improving fetal outcome signifi- 
cantly. 
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